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Marine organisms ingest plastics

Albatross Bolus Sample from Guadalupe Island
June 19, 2003
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Short-tailed shearwater from Northern pacific

Sampling area
40°00°’N-47°30’N, 180°00°
55°30°’N-58"30’N, 178°00’ E-178°00" W




Plastics found in digestive tracts of the seabirds
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Type and composition of plastics found in the stomachs of

short-tailed shearwater. Yamashita et al. 2011



Plastics detected in digestive tract of short-tailed shearwater
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0.1 g - 0.6 g per an individual



Marine organisms ingest plastics

More than 180 species of animals are known to
have ingested plastic debris, including birds,
fish, turtles and marine mammals.

Physical impacts of the ingested plastics have

been reported for many species of organisms
(Wright et al., 2013).
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Plastics carry two types of chemicals in marine environment
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Plastics carry two types of chemicals in marine environment
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Nonylphenol : Endocrine disrupting chemicals
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Antioxidants

Additives to plastic |« iatic agents

«disorders in the reproductive system
ovaginal clear cell adenocarcinoma
«decreased ability to reproduce
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PBDEs : Flame retardants

applied in various electric products and fabrics.

|5

3 technical products (mixtures of congeners)

Penta BDE Octa BDE DecaBDE
(Br4, Br5) (Br7,8) (Br10)
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Br. Br Br Br Br Br Br
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Br Br Br Br
e.g., BDE47 e.g., BDE183 e.g., BDE209



Sampling locations of user plastic fragments

Northern Pacific
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PBDE concentration (ng/g)

Distributions of PBDE congeners in marine plastic fragments
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= BDEZ209 and BDE183 were sporadically detected in marine

plastics even from open ocean

Hirai et al., 2011



Plastics carry two types of chemicals in marine environment
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Persistent organic pollutants (POPs)
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Pellets accumulate POPs from seawater
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Concentration factor is estimated to be ~ 10° to ~106.



International Pellet Watch

Global Monitoring of Persistent Organic Pollutants (POPs)
Using Beached Plastic Resin Pellets

More than 50 pieces (~
100 pieces)
per one location

Laboratory of Organic Geochemistry, Dr. Hideshige Takada,
Tokyo University of Agriculture and Technology,

Fuchu, TOKYyO 183-8509, Japan .
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Analysis for persistent organic pollutants (POPs)

Chemical
Analysis
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International Pellet Watch : monitoring of POPs

Plastics carry hazardous chemicals in marine environments
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Plastics carry two types of chemicals in marine environment
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Transfer of chemicals from ingested plastics to biological tissue

Transfer of chemicals
from ingested plastics
to biological tissue was
of concern.
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The objective of BASELINE is to publish short communications on different aspects of pollution of the marine environment. Only those
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Short-tailed shearwater from Northern pacific

Sampling area
40°00°’N-47°30’N, 180°00°
55°30°’N-58"30’N, 178°00’ E-178°00" W




Abdominal adipose of circus of short-tailed shearwater by-catch
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«Amount of plastics found in stomach
«PBDESs concentrations in abdominal adipose



Increased pollutants concentrations

with increasing plastic ingestion
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Exposure of contaminants both from plastics and prey

-~ Plastic-derived PCBs

Biomagnification
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PBDEs : Flame retardants

applied in various electric products and fabrics.
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Plastic-derived Higher brominated congeners could have more

Impact on exposure of the contaminants to oceanic seabird

Lower brominated Higher brominated
congeners (Br, — Brg) congeners (Br; — Bry,)

No detection
in pelagic fish
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Short-tailed shearwater from Northern pacific

Sampling area
40°00°’N-47°30’N, 180°00°
55°30°’N-58"30’N, 178°00’ E-178°00" W




Abdominal adipose of circus of short-tailed shearwater by-catch
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«Amount of plastics found in stomach
«PBDESs concentrations in abdominal adipose



Higher concentrations of PBDEs were detected sporadically in

fatty tissue of the seabird
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PBDEs were detected in
abdominal adipose of
all the individuals.

of short-tailed shearwater (ng/g-lipid)
o N A O

PBDE concentrations in abdominal adipose

S =S ..
Seabird Individual ID BDE#47 : 0.0006 ng/g-lipid
BDE#209 :0.03 ng/g-lipid



Composition of BDE congeners in seabird adipose, plastics in the

stomachs, and their prey.
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Higher brominated congeners were
derived from ingested plastics,
whereas lower brominated congeners
were derived from natural prey




Transfer of chemicals from ingested plastics to biological tissue

Transfer of chemicals
from ingested plastics
to biological tissue has
been confirmed.




Leaching experiment to test bioavailability of additives in plastic

7

BDE209 was industrially
compounded into
polyethlene (PE)

Distilled water

Sea water

Pepsin solution 20°C
Pepsin solution  38°C

-iIsh ol from walleye pollack,

Stomach oll
collected from Streaked Shearwater




Conclusion and Questions to be addressed

Conclusions

Transfer of the chemicals from ingested plastics to internal
system of the biota was confirmed for a species of seabird.

Questions

Magnitude of the plastic-associated transfer of chemicals.
The other areas?  The other species?

The other animals?

Biological response (adverse effects on the marine organisms)
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